(o Juaty )

A LSl g A ol Olul @l







ST Jaalt
At 9 Ao obt Ol sl

o obl Gilalydtt —1

@ 1 e 150 aali Al pmandl J A oy ety Jaadll 138 Jgios
Gl gene 0m bl Lo s oda (e L bl delall 3300
e gt Gl asgde @l ey M LE AR b Ao sens (e A
csa [0,400] (B lgad 3315 B e i o A e WK
L) Al 3105 AHSY 8 Lol Skt 1 ailiadl pal
a\® 8 s Juady @y il 1agy Balgall B ppde W W s e
W gug) il i bl Lokl e Gl L ggg09un s
ol adfiad o gobieY) J gl o seie 534

Foda 5 5 yu CcP(E) Al b Ao gaase E 083 :01.3 wispad
Qo e Jaai . Rui+w} j§ R (RY U {+0} L cle ganall gaa)
1Al Apald cdia 1Y) (Amaa—0 il o) dpaa W i C > F
v Al o)
g (v U A= Sria)

k21 k1
e e Uil o ualic i g Aag 05yl on
il Aiaila pualle citd all 46 LI i o) (A} cC

n
(kU AkEC sl i) U'b) U AkEC d'=~'=_-'({Ak}.kg1cc U"?"‘
21 k=1




Ala S g poluGll Falal) 245300 ]

BeC Cuny Lmaa A p:CoF culS 1) (1 :02.3 b
dps W E © oS o gty xSl Ly (@)=0 Bue p# w0y
2iag oy (A)) <0 uay AeC Ab)a Ao gene
(A =y (AuB) =y (A) +y (D)
w(@)=0
Susy ABeC 5 Lmas A 1€ RU o} culs 13 (2
O\ cadie w(A) s B\AeC (ACB
.y (B\A)=y(B) -y (A)

Yaie «(B\A)NA=@ 3 B=(BV\A)UA 0 L Jaily

ar(B)=yp((B\A)UA)=y(B\A)+y(A)
(A) R A gase Jualy iy (BV\A) = (B) — i (A) 4iay

L‘wl,fé@.nuul:' e D A g Ala g As gaaa £ OSI :03.3 udyjad
J0,0] 323 A o4 p dpaa—o B A o Gasa

L 135 1) A i e Gasa bd g D o8 s AT 5l
s oaka G

«u(D)=0 (143
(ald el ppith) y[LgIAnJ=§1y(A,,) (263

he e Aliadie palic Sl {4} A Al S Jal e

.UAﬂEA ‘i‘.-F‘-‘

nz1
SR (1 602.3 Aliadlal) Jumdy Uiy 43 Y 125 :04.3 Wao sl
2 adl ey cdlaie e WA cnlS WL (168 bodl oo
-ﬂ(A)<oo cil:la.\dl:n_)..}c- AcAc A pac




89 | A yleHtg Ao gl OLlaE M fuadl

Righ Y LS A gall Ll Ciy S (e il s g2 LS :05.3 Lavde
Gua¥l il 3 ey cadl 3 el Al @l AL Y]
ALy can ga Opliil G R (B af ) Amea—o A US A4

il :Ll:.}n]\ zlgu_a—ﬂ' = d‘_j:\“ h\_}.\g Lﬁ'.is.vd}u

Ao gl bl e ABN oan oda

ANAl e A e de geaa £ S31:06.3 gl
u:P(E)—>[0,+x]
Lghia A S 1Y) y(A):]AI .. .}dﬂ‘

agiie pe A QWS 1Y ¢ g(A) =40 4

oS L u(@)=0 s E e s A=P(E) o M e
taa.l' i Gu_tm U‘ﬂﬂ dladis Jml.u; Caly @tﬁ.« {An}nzlcEP(E)
U= UAn
nz1
agiie A, A8l Gl geaddl UG dpgiia U 4o gaaall <l 1Y (i
o2 ()5S5 ny,.nh, S5l (e il afie e Jab e Ml
Jooni W ade s ¢ (Rpgiie & U Cijba ¥5) A e 3,401
sie A pgs

7
U Aﬂ k
k=1

Jul=

P
- ¥ 1., |- = 1Al
k=1 nz1

U )5 (4
n21 nz1

T i3 (U o) anp o LB e 5 U S 1Y (u
Ac gana A 0 K Lage 0 <|Ay] <0 g ‘lAﬂo|=+°° Guay

o AN AN & Jeans  SEN” dygdie e A e




AlalST g il dalad) ka0 ] 90

H{Y)-emes 2 o=

o Juans L8 A0 Alall Jiady Logs
‘#(U An]=+°°= > 123 w(A) < X p(Ay)

nx1 nes nes n1
-#(U An]= 2 H(Ag)=+m 4ics
n21 n21

=y cA=P(E) Jo cage gl g (e sal) AN Y
<4 — 4 i «(counting measure) ) uld

m

e s AcP(E) s W e Ao gaae E 053 :07.3 gl
34l 8,0 A 5[0, 400] Al yhas
1if aeA

(VAe A) ‘5“(A)={0, if agA

E (g e palc g Cus
N 8,(D)=0 ¥ sty E o caage il 5, U
(sie Aiaiie palic cld i {4} cA oW Sil.aed
U= A, paicJA e d Suny i
n21 nz1

ach, Cang g e daic g cael SN (i

diag «(Vn#ny) cagh, s
+8q(An ) =15 (Vn=ny) «5,(A;)=0
RAST
-&[U A,,]=1=5,,(A,,o)+ Y S,(A,)=3 6,(A,)

nz1 n#n, nz1

Ly (Vn=1) cagA, dxe cagl P81 (@

5[ U= 840

nx1 nz1




91

| Lo s Lol g e 919 SLwLl 1 EIEN (Luaaht

e (Dirac) 'Sius pald en 4 o e b Sy OB 13K
.q dasill

L ai S P(E) bpe o lage Luld g o84 :08.3 waypad
. (measure space) \é glad (E, X, u)

giia g cangall abl S 1Y) Adle A} (B, %, ) el plid oo (e
(VAEZ) cu(A) <o G na

Lluie caaly 1Y) dle-g 4 (EZ, ) ohd slad o5 Jeii LS

(Vn2z1) pu(A,)<oy E= | A, tuay {A)} 2
nz1

i 50 eb US Jlatal @ gf8 VLAY 455l 6 Jend 109.3 Taodi
LS cP(Q)=1 Cusy P cP(Q) suie Jo P:P >0,

slaly ((Q,2,P) LD il o) (Q,P) aildl Jus

rale (JS Bha L?.:u..u d’_):;.-'.i c(d\.&'n’ plaad ¢ yill ‘Ac) (aia)
P '5_)'.!..::.“ (e

Jadd 13 5 13 Uglie 06.3 Jlall (3 <& yaall Jall Ll s8 :10.3 Pl
el ALE FoeilS Jadi 1) 5 1) Ugliamor (sSas chagliia E CailS
e wopadl e Aty By Jie Al frR R SH 211,38 ik
} S gt : B(R)>[0,0]

«—o<a<b<wo «u(la,b])=F(b)-f(a)

—gug ookl oy (B(R) e 40 5 cmge ol die
.Z.Jn!)‘llm

(1984-1902) [Paul Adrien Dirac] ot olyyst o (*

(1895-1856) [Thomas Joannes Stieltjes] woliv gugs whogd (2




Aba ST g o LG Joalal) A l000 l

Ayl il Loy @5 1 gl (al il an L L S
o Bl s Taaal) JI A0 oo Ciicall 1a Giaal im0
.4:1.“1‘_).\
osaly E Al e 19-.9“:.‘“(_1"" D A oSl 1123 Uls (wlys
cdidis . s Uaga Lald 22 A —[0,+0]

e Aladie jualic Q‘i%@%&d@i@:r‘ﬂ&ﬂ’ (1

W {Al  cA

. ;{(’J Ak]= 5 u(A,)

et

B AcB Gy A G By A 08 lega b (2
- H(A)< u(B)

-p(B\A)=p(B)— p(A) W p(A)<o ols1yy

2y (A}, CA LI o5 g sal il ] g (3
e (JA,eA

. y[UAnJSZy(An) "

nz1 nz1

IS {8} <A Admdl (1 0wl

2k Laie ¢« B =A 5 k>n Lic (B, =0

Uy (stie e Aiadie palic <3 4l {B,} 1) Ll
Y -UB = A eA

k21 k=1

ﬂ(l"JAaJW(UBk}Zﬂ(Bk)

k=1 k1 kz1

-3 u(8)+ Zu(@)=3u(A)

k=1 k>n k

92




93

Qi Lty A 92 Slawladtt (ATEN uadd)

‘AN(B\A)=0 a2« B=AU(BIA)y A BlAcA L2
o (1 Apaldd ey

(1) «u(B)=p(A)+u(B\A)
 4(A) < (B) 4
B p(A) 3=b Ji WKLE p(A)<oo S 1Y Al dgan e
g Uadll 31 ghaall e geandl (1) Aataall Ga AV okl

Yol a2 g (| JAjed G {A} A 93
nz1
{Bn}nzz cA Lfl‘ :,f:"“ Uiaidis _)-AUC- <l 2\._1]13& 17.2 Juaill

Cumy

r

.(vnz1) «B,cA, 5 | JB, =4, <|JB,cA

nzl n21 nx1

O A ey 2l JE aeall (g 1758 it

.-ﬂ[UAn]=ﬂ(UBn]=Zﬂ(Bn)SZH(An)
nz1 n21 nzl nzl
Gl g aha Al Gl mm ) Y b e gk
oAl Juat¥) el i aalpall e (A Ll Al das sl
13 @ e Aala L v:C—[0,0] dgmea Ala g J S a5
Cuny {A) | CC dallie e U8 Jal e fim v(A4,)=0gS
n—aw
Vo dgaa A 50 e ga okl aadl sl Jim A, =0
25 e @y daad o G cung 06 opuadl ean—o Al
D ey g JuaWl dayl

«E aﬁ_,n.;nu.b‘:)* A OS*I:(&,v@‘ 1.’:.3.@&)13.3%
didie .U ga Luld ﬂ.‘A—)[O,oo]_’
o A eA tm (A} cA a5t L 0 ol 0o (105

. -#[UA.,)= fim p(A,), (E s"gfﬂ(An))

nz1




AlalStiy b alr Ralat! A ptacts |

(1B,eA &0y (B} A Ludiliie L0t5a J5 Jal 0 (255

n2l

Gl n,>1 Jﬁ.‘wd:.sioup(B,,a)@os

[ﬂs J hmy (s infp(Bn))

m1 nxl

e Abaiia palic Gl LM Jualll Liald Juady 22 6 (185 1003
Liu;"‘ {Cﬂ}nzl CA ‘;ﬁn

-

-(Vnz1) GL”JC,‘=OAk=An_9 Uc.=Ja A4
k=1

k=1 nz1 nz1

LR Y

W[ Ua)-s{Ue. ]-Zue

nz1 nxl nz1

= h'mznjp(c,,)= h'mp( c,,]
M et k=1

n—0

2

= lim ,u[LnJ A,,J= limpu(A,)
n—»m k=1 n—rcg
LS {A)],, C A A i (20
.(vn21) <A =B \B

y+n
Gty syl Fe {4} AN ) sl S s

Ua, =8, \[18,,.. =8, ()8, €A

nz1 nz1 nz1

o

1t(B,,.) < (B, ) <0 3 p(an]s,u(Bna)<oo

o il AL ol Al Jaimdy Joanss WS (VA2 1)

geJotn e

nz1 nxl




B yUnT1 g Rt g1 SLaliBI 4 S Jamil)

95

tim[ (B, )~ (B

#(8, )~ limu(8,.,)
(

nN=rx

B,, )~ lim u(8,)

n=ro

I

H
o (B, ) S Lgana oo 158 g

n4{ )5~ imu(a)

nzl

Fosra #(B,.,,)<°° Cung np, e g dayd ) 114.3 Lo
Amall JEal 3 ey LS (285 <l A0 Lpalid) Aaal

: ‘;ll:dl

oy A=P(R) el (E=R 4c senall ;fix3:15.3 shiae Jia
USi B, =[n,+0[ — {B,}  cP(R) Adal ijmi. g 2l
O sl e on21
‘ML:‘A {B"}nZI
«(Vn>1) «p (B)=+0 o
.ﬂBn=® °
nel

O oY faaladl e piti

s,uc[ﬂBn]=0 9 limpc(Bn)=+oo

nx1

o dpanll ate G 35y w(ﬂ%)ﬂ{ggm(%) O 138

nzl
o G ap0a e an (b8 Dagasa Tyl oS B sl
13.3 &t ) le Lali LS Sias




PPP N ([ PP IS [ Ry )

A Ll ey gad Al A el Sllldll e Ciagd) )
A ACP(E) s o dma g Gage Ol 205 (A Lellaaiald
LX) i A 5lgddl 3 yulall ‘_Q.c. i yra JT RSV sk
e gugd ol D) g padll 13 L8 Gk . 0 (A4)
Rl aid) (e A 5adl Cle gaaall g L5

.L.n:!_)a:l“ Jags L ya gtuwd

D 38 B ANA b de gana o Ga i Lubd ansi :16.3 iy yel
i@ P(E)> R, =[0,+w]
A el gy @Sl

4 (2)=0 (133
(ub I 52o5) (VA, B E:AcB)=> u' (A)<pu'(B) (28
(A} c@(e)):»/f( Ua)sZu(a) (g

n21 nx1

sl i 261 et 20

ol e Jhe ;2 P(E) Ao Wma conge (ulid S :17.3 daode

LeS Lin g0 Tl 5 0ally udd oo plad Gl Laiy E e 2 s
1S JOall 4aiz g

u i P(E)—>[0,0] 5 |E[22 Cuny Ao gene E (551:18.3 Jlhe

Yye .Az2@ AcE US4 (A)=15 " (@)=0 — Ema
Q)(E) (..s-l" C‘*}" u‘@d“:‘-‘di e Eu"“ :;,—T‘)B 8 /1. Adial

s A e Waa laga Lild 4 A —>[0,0] 0S:19.3 Lagw

ALK g ol GIT Aalatl 28810 — 96



97 |— A jlind) p Ao gt Lokl 1 SIEN Ll

— A g P(E) > R, AN isic .E

(VA<E) s (A)=inf{ (), (A) s

nx1
Hoesal bl pa A e o sl GARG Ga E e ald uld
(A sl ga paling A Lijal 48 gaaal) @bl 33 JS 8l R, ua)
gl Galdll el AN pdl 47 ey

E Ao gendll o i Y A e R, 5o of JasY 0wl
LS p' 20 O el N (0 B le oa i alf g O YT il
Wl ACE 4 e gane US dal 0 O 47 iy 0o 5y

2) .(v{A,,}mesg) o<y (A)<Y p(A,)
Joans Xidie «(Vn21) A =0 q:.cQZJUA,, d (1
e (2) desi
‘Os,u‘(g)szz;p(An)=§,u(®)=0
’ A (D)=0 4y

CACB Cusy ACBCE (S (2
o ol eyt (B)=40 GS1Y @
i (A)< 4 (B) =4
Lo (0¥ 2adl Cay yai Cawn Wl L g (B) <400 0f s @
.(V£>O,B{Bn}mEERB):Zy(Bn)<p'(Bn)+£

nxl

(2) cma oY WA B} €Ry O Ly
o< (A)<D p(B,)<u'(B,)+e

n21
H(A)S 7 (B) <+ ol L) £ (058 (a1 peitins
A}, cP(E) oS3

O g g’ (A, )= 400 Cumy ;21 H5e 2313




A S Y e S S A A
US Jal ey «n21 i3 US dal e O (V) 2all iy ya

Cyay {Aﬁ}meﬁ& bat 2 dee>0 g e

cZy(A:)</J'(A")+%

k21

o drani 021 Jal o Alidl 8 ja 3 50a aeniyg

S u(A)s T (M) T L

n21 k21 n>1 n21
o et Ja, clJAr elsm¥
n21 k1
mel
‘p'(UA")SZ/J(A:)SZp'(A")+8
n21 :gi ) n21

oo o 15l 5 itl £ 7 Ly
‘ﬂ‘(UAn]SZ#'(An)

Ede e la il uf i adde
Al Je g sl Gl ae Gy g0 O @l Sy
Ay {A,QD,D,.eR, li Ac A S 1Y caslily

1 (A) < p(A)+ (D) + o= p(A)
ki 08 dal oo B Aed S 13 Lal den o
AnAe A O We a=J(AnA) Wi A} e®,

n21

M ade y ((Vn21)

ua)={(a0a) | Zu(ana)s Tu(a)

n2t nx1




99 | VT EN (P PR (P - [T LTS

S ot 8 50 (4], i 5 L
-u(A)< inf{Z/z(A"), {a,} ¢ Q{,A}E/I. (A)

nzl
2y =4 U e cAcA (K L cpr(A)=p(A) o
M. glaal

GO 5 Sy Gabll Bokas B lia el fal che Al syl el
B, syde (E QA e iogeas o) 48 s b8 US
Agx oy lase WS B, (o 4t Jlaill (5 Qs (B (o)
pfiad) (o gug) (ulis 3 sede Aa udl sda Jumiy Ciljes o5 A

E=R Jal e R Adal

o Ga i Lud 4¢84 :[Carathéodory # ¢ 90911 5] 20.3 Uy
Byl O E QA 8 Ac pana
cBﬂ.={Acf.-,u"(s):,;’(SnA)+/z'(5nA‘),vsCs}
culll AL — 17 ) A3 ) e ganall B ppday el E fls 3 pde
roage bl g B Budall o g jualll ol 13 Y Ay
s e B, Giades @eB, o U S LISy oy
Ol SCE A83s Ao gena US Jaf (e Bie <A B, oS4 (1
y'(S).—.y*(SﬁA)+y'($nA‘)
=p*(Sm(A‘)c)+p*($nA°)
-ACEBF. 4 g
35 a Ao geae US Jat e Maie <A $BGBF. oS (2
DB TcE

(1950-1873) [Constantin Carathéodory] ¢ssgut ;¥ astuusd (¢




y*(T)=y'(TnA)+,u*(TnA‘)
Jani Wi cSCE Cua « T=SN(AUB) Jal (e pasadlly

Al
# (sn(AUB))
=" (Sn(AUB)NA)+ 4" (SN(AUB)NAY)
=,u*(SnA)+p*(SanA‘)

Jrani 35391 e ok I (S (AUB)) 2 dilaly
e

p‘(Sm(AuB))+,u*(Sm(AuB)‘)
=;1*(SmA)+y*(Sn_A‘mB)+,u*(Sm_A‘mB‘)
=,u*($nA)+,u*(SnA‘)=_u*(S)
AUBEB, Y (B, (e aic B A )
Ede s B Y B Voo it

e sane US dal e caslilly ¢F o 3 0de B, O oY il
O SCE US sl pas B, By A filalic G55
,u*(Sn(AUB))
=,u*(Sm(AuB)mA)ﬂu'(Sm(AuB)mA‘)
=4* (SnA)+ 4" (SNBNAY)
=,u*($nA)+,u*($nB)

(At cB, it dea (K Jdal e O as ot Byl YWY
Ll e die dluaiie palie i)

(VS cE) cy‘(Sm( ' A,)]:ép‘(SnAk)

k=1

Al g politl) Ratalt du,dasl —{ 100



o B N
= A, 5 v, =lJA
n21 k=1
AT
(VN21) «(VSCE) «SNV cSnVy
L S E US dal e 438 4o
#(8)=4" (s0W)+ 4" (s 05)

u (SmA,,)+y*(SnV,§)

M= 1M

23 pt(SnA)+u(Snve)

G Lo e Jeasi N oo daay
Ny (s)zZy (5na)+u"(snVe)
u.ln.\:.“d.:m\ @)ﬂi@aﬂ‘d@d@subipw
u(S)=pu" (Sm(VUV‘))
<p"($snV)+u* (snve)
<SS ut(SNA)+ i (sav )= 4t (s)
- 3 el Ao Juanidiag

,u"(S):;z*(Sr\V)-%-,u*(SnV‘)

x

=1

(3)

=Y 4 (SnA,)+ ' (snve)
n21
’5_)'.3..:;:' (;h Bﬂ. 3_)&&‘ ‘._;lml-’) ‘V=L2J18n EB,;‘ ‘ui ‘_"_u_,_,".. ‘%J
.E &:.y;.dl ér_

Sopdall e cumge b gt Al Gl T ol B Dl
(tia Alaiia palic < ddis (A} B, o ol .B,

nz1




AlalC g LB Raladl Ao 3300 —] 102

(A J-Zut (a) i @)= T4 (8)

n21 n21 n>1

o g0 il eb Milliy danan—o A g Tyt
../1"(@):0 Z_,\ abhaM ) & Bﬂ. 3 _jaiall
13513 Qall ALE— 1" ACE Aa Ao gene (5555 :21.3 Raodk
Cifide Oficseaa ] SCE degea (o Uied oS4 L
O st Ao o3 dal e G 7 058 Cuny iliaiia
(VSCE) <’ (5)=p" (SN A)+4° (SN A7)

el Llald By g7 el G US O Ly :22.3 2artk
Anlaal (e ol N iS4 aall SN 5 5ad)

(#) ScE U p(snA)+a° (SN A7) <47 (5)
-A€B, o iy
N (S) =0 Laic dagmaa (#) Alad o oAl dga e Baad
3y 13 Gkl - a A AUija dogena O Y paliiu
T (8) <0 Finy SCE USH((#) Aulad caias L
ol gt Gt S el (E,Z,p) oS 1Y :23.3 o
Lais 13 5 13 AGB;J‘ Baie g 2 pall bl Bl ‘ﬁ_)la'.“
tA0Y Bl gluall CaaS

" (E)= " (A)+ 4" (A°)

(15 cupas L)




103 = 2__,;..Jl‘ajl_,l.'..?,llﬁhaléill red B0 (Ladlt

g bl s -3

o ma g onge ol 3045 S8 adaiall 1as Alda Higd Cagu
055y + A el g salpall 3 pdall o cage ol A A

Lgiie—o g gl bl JS 1Y Ggile—0o 5 Ma 5 adill b
G Aemg Ginse b8 3G Adlaa g Aualdd Dl gl s3gy fan

$ i 3 gall 3 sadiall

Ggiia—0 Uage Ll g5 Ficgaga Ao a A S :24.3 Algd
taie (o (A) N g s oblll Gunad gy 9 4 (S A Je
O'(A) S My =y G5

(A 4 335 B g 0 4 1 L

>
ity

]

(vn21) «u(E,)<+wo 5 E= JE,
nzl

AU alAdl EEad ARl Agmdl o ) daadl jans

c1,(E,)=p,(E,) = p(E,)<+0 5 {E,} co(A) E=]E,

nel
G Ogin-o IS e gy 5o Oaeal oY (Vnz1)
:QHI\A‘;[D LLAAJG(VDZI) ‘Fn=UEk csa_g.l .G'(A) 5_):!.3'::.“
k=1

it (R}, 53050
(Yn21) cp(F)<+o 5 {F} cAE=]JF

nz1
Byl il

-M={Aea(.A):y_.,(AnF,,)———yz(AmF,,),Vnz1}
US dal 0o «(Wn22) gy (AnF,) = py(ANE,) O podl S 0

AcM 4LagiAcA




A4aiSh g LG dalad] Ra,0500 —] 104

E e iy Ca M oY) Gl
US Jal e cdivie ) Jie Al {6} M &I (I
Oe il B3 e {F, NG} co(A) A Bl n21

o a3 Gl

i U(h ) |-t n,)

k21

—hmp, (F,NnG,) ﬂz(U(F NG,) )

k22

O ade

«(Vn21) ‘yl(r,, “[Qﬁ D = pz[Fn m[gekn

UG eM LJ‘ 1JAJ

1
US dal (e edixie Auciliie A0t {H,} M oS (w
Jad (g Ly il {F,NH},  co(A) LEd 36 n>1

hlcj=2,j=1
(Vk=21) cy(F,nH )<y (F) <o

O il A Lualdd ye it

il ()01t o)

k21

= lim u,(F, "H,) = 41, [ﬂ("'n “”k)]

k21

ol adle 4




105 } Acom 5 Lot 19 Apow 21 OLwbiBH  EFEN Juad

«(Vn21) s,ul[Fnﬁ[krlHk]J=‘u2(FnH[DIH,‘]J

S22 ali) a M s (H, e M G fi iy

n21
o 31.2 A pual) e paldiid L6 1A g . A ual)
cAcMco(A)=M,(A)

M=0o(A) e,
Al Al e 1yl lliaas

((Vn21) (VAa(A)) «py(AnE)=p(ANF,)
O sl A Lpaldl Juzdy (5 53 ddag

(vAeo(A)) uy(A)=u(4)
W.o(A) soual Jo gy =, o dapially Jny 3

o= e f g (i3 S By :[Hahn #4g\9] 25.3 Liayu
1) Ggita—0 3 fuay waall 138 558 .0 (A) ) 7 s A cP(E)
Aghia—o Ld 4 o8

Gasld Gld aly sed A Ll o cange old 0 O Lo sy
oA ‘u* q._;_)li.“ abadlt q_s_):'J g (e 419.3 L pal) Cran ;1*
Ol AL 4 N A8l e geadl doude o cinge (bl
CAcB, o oV i 1203 gge S dinm Junis Al B,
o il 23,3 Aadall Caus S .Ae Ay ScE S

(1934-1879) [Hans Hahn] o\ s (*




Ol e QR aadl Ly e il WU (D)< T g e A
) {sn}nnem's aﬂlﬂ’j s £>0 2 s

u(s,)<p(8)+e
n21
mlé {Ac rjsﬂ'}nz.! EQR'A‘F\S I {Ams"}nzl Ggims b‘ 1‘-',
B (S)su*(SnA)+u*(snA)

<> u(AnS,)+ Y p(AnS,)

nx1 n21

=;(y(An$n)+y(A‘msn))
=Z,u($n)<y'(5)+£

n21
Sl £ oS oo

H(S)=u (SNnA)+ 4 (SNA")

cAco(A)cB, 4wscAcB, oY .AcB, Ot 13a
Laly co(A) o mase G = pt, ) b T

'/‘%A =nu'[,4 =H
pocasdl Ghdl O e foyadl dglag pady L
oild Bl ol cildy s 243 Ahgl Gulh S Ugli-o

Ay ol Geile—o Wld 2 08 ) ih b Bl Al
q“;', {E"}nZICA @m

(vn21) «u(E,)<+o 5 E=|JE,
n1

(E,} ., co(A) Al al sl G b Giad
(Vnz1) < i(E,)<+o 5 E=| JE,

n21




107 } Loyl 1y Resae gbf CiLaludrt 1 &IEN Lumil

W ollaall g g diin—g S 7 (M 4l
L ol Olulal @ieds 4

ABE Ao gara e Jghi il slad (E,Z, p) 08311263 el

X o8 . u(A)=0 oY (negligible) Laga gl AT (ubilt

Alaga—pt 48 gara Ulaga A5 gara (e Lija 45 gara

— (E/Z,p) o Uago—pdl o gondl IS5 juY Ja i Cigas
N,

H

ic sena st Alage il ganad dall 6 slad) (S 1) :27.3 Lotk
5. b Alaga—p Cile gendd 3l QiU . 3 aladt OS5 Aloga
Conad aga—pze B Ao gonall 0 ) al Aaga—pr G san =
Alaga S5l Y]y ull 2S5 5 pally

ASA 3 g ol 0e Jy B Lok sl (E,Z, 1) oS 128.3 iy
sina)) Maga ie gara E (A Uaga—p As gaza J€ ciilS 13 (complete)
(BEE 0lé BCA 5 p(A)=0 ¢usy AcT culS 1Y

Gl g gl Qa0 13 5 43} (E,T, ) b plish e i

.ZCQ’(E) b yuic

o Loyl Ualy Bl 2 cLuldll e asaall 2 gy :30.3 Aol




AlalSE 1y puladl Raladl Lo kains | 108

i Tyaa Uogehe YT Jadi A0 e unge (ulf pa gy
Luml dnia ageie sy Yl Alaga Ao gene DGAL (yin
P A G el i L ilS Lad Gy

E % (P) Ll oo Jii . oubd plad (E,Z, ) oS 1313 Wayyad
Wlal (e 3 X € F B Ao gana cuils 13 S Labf Uy - Aiana 1g3)
(P) i) LS (Alaga Ao gara (2 dagaua p (P(x)) Lpuadt
g.e. 5l Wi (ol Wil Upgl S kel jlatd) oa ) li-p

.falmost everywhere)

slane s frR >R 5 uild elmd (R,E, p) ¢S4:32.3 gt
¢

.,u({erR:f(x)<0})=0 o sliee "dlic g < 20" il (15
f Al adais Lol of olina "dlii—g Adadlie s f7 jpedll (2p
Slo Y aldie f A 3 Gl dlege Ao gena SRS
(R, %, 4) b Hoga 4o sana

Lpdd Lol o go el US paa Allise () oy Ve 5k

Byl i . b pLad (E,Z, 1) o84 :33.3 Ly
E={ScE:5=AUN,AcZ &aNeN,}
— j:E R, Aag
(VA€Z, VNeN,) E(AUN)= u(A)
T ossaE S ipde B (I
g D e ol caga o I (0

(BT, 1) 938 15 o s jiual 38 (E,5, /1) sliald (g




109 | Qs y et | A o8 CrLaa LGN 2 S Jaah

sy (£, /1) el o WS cpr a8 2 Gl o)
((E,Z, ) = il Gubil

oY) Al 4wy AeZ S dal (e cA=AUD Wl (1o
Ele spte T 0 oY) adl T il (DeN,
lay .S=AUN Cusy NeN, 5 AeZ 3 Sel oS caslil
Go Ul L 4(B)=0 5 NCB Cusy BeX oY 2agsd NeN, O
o A e 5 =(AUB)  U((BIN)IA) s A A
‘N, o yaic (BIN)\A Y ((BIN)\AcB (AUB) eX
STeL 35 Gy

Cusy o (Vn21) ¢S, =AUN, 13§ {5} cE M
A, ez oS oo sty (N} cN, s {A},, ct

n21
o UN.eN, s
nzi

Us(Ua Jo(yn e

nx1 n21 nx1

E e gaadl) o Bulic Tl 13Sa

O LT o Wl s A jee 7 A T e oW S (0
AcAcY i Cle gaac 2053 .8 =5 Cusy § «S'el
Cusyi NN e N, 5
.S=AUN=S"=AUN'

O i

B=(AUN)N(AUN) =(AUN)NA NN°

=(A’mA‘mN‘)u(N’nA‘nN‘)

Sy cANA =AVACN (Y CANA NN =D 4iaj
CANA = A\A'CN o Juans 4480 ;. 4(A'VA)=0
-p(AVA)=0 4iqy
o Jaadu




(AVA)N(ANA)=(AV\A) N (ANA)=D
Ol 4dde
i(5) = B(AUN) = u(A)= u((AVA) U (AN A))
=u(A\A)+ p(ANA)=0+pu(ANA")
= u(A\A)+ u(ANA) = p((AVA)U(ANAY))
= u(A)= (A UN) = i(S")
A AN cady e a(8)= a(S)= p(ANA") THE 1
5 e s A8 e

alie cld 4dms {5} cZ oS8T e caga ol B O Ok

s Wil (Vn21) S, =A,UN, e e dladic

O ol Al (e st Abiaiie yualic i3 L5 {A)}  cZ

#{Us)-4(Ua |- Zu(a)-Zats)

n2l n21 n21 n21

38 1558 5 < (D) = (@YD) = (@) =0 53} dg o e

C 2 e e pld

Cua NGN”J AcX -\,A_g,chG.N'ﬁ OS5 spls @1 O ok
35ng ool NeN, O - Z(AUN)=u(A)=0 5 SCAUN
Cus SCAUB Clidde 3 cu(B)=0 3 NCB ysy BeX
¥ .SeN, Jalbscpu(AUB)=05 AUBEX

L 13Sa 5 ¢ 3(S)= (D) =0 o N Wl cs=FUSseX
A0 b




111 : A jlinf g s U SlaliEM 2l {31 (Jeadti

(A=AUD eT Yie (Ael OSH g (Wbl yad a7 il
=1t Y - H(A) = p(AUD) = p( A) ka5

S rmt\ L)""':.‘g elind _)a...a‘ 94 (E,i,ﬁ) ¢ Lizadll 'Ui LJS“ C‘.u‘.'u! (E
Eel umy Al i el (£5,4) 08 -(E2.p)
NeN, 8 N, cE U oo W8 4 08 Y lp=ps
TcE ol oo gl . u(B)=05 NCB Cusy BeX
Sy N eN, of iy ci(B)=p(B)=05 Bel U
N, cN,

Sy NEN'#CN'ﬁch 3 Aexct agiSes oSl
EcE o) .Sed iy cS=AUN
(s Al dga e Ll
A(S)=A4(AUN)

2 4(A)= u(4) = EH(AUN) = ji(5)
o elnd sl o (B, 1) 0l 1885 5 o A< abes
W.sthaall g8 5 ¢(E,Z,u) g5 o0
Adiall 3 ypluall ma (3dats Y B, 3 pdiall 4 ganll o :34.3 Uarde
el JUEdl 4aln g Le baa g Uglia—o Gl Syl o 2 D E
s Sl
ophiall o g 3l Gl Hes call A8 2 de gene EOSH

E={AcE: [A<a, § |A‘I$a)o]

o s Al A e (G0 L) T e Bl gl g O

-(VACE) «p; (A)=inf{u.(B): AcB,BeX}

e (A)=p, (A) M5 cAeE b A< oS 1Y -




ALelsTh g ulbadld elalt A, Taih — 112

Aggiie e B O ok BeZ (AcB Ul A= cals 1Y -
G pe iy g (Jly g (A)=w Y g (B)=0 Akes
LP(E) (Sle 2l
13060 3 dwddl A,ScE US Jdal e

L (SNA)+H(SNA )= p (SN AY+ 1, (SN AT )= . (S)
B, =P(E) U 4o s «P(E) o wmse ok 1 OV

.z:igBﬂ.:Q’(E) 'u‘ (KYY O ualaluu

oS 1y A (E, 5, ) o8ds oab sl (E,Z, ) o8 :35.3 i
Gl gasall Spude By g1 gl (uliilly g8l 2 i) pabi 4
clisie sEuJE u-nlgiu :U‘IG—/_['. J

Hg=hy ZchB,

(T=AU(NA) Cusy NeN, s AeT 2 Tel oS
Cusy BeZ Al dga e 22 3

.N':=N\AcNcB u(B)=0
SCE US dal (e Wl

£ (S)<p (SAN)+p' (SNN")

<’ (N)+p°(S)

< i’ (B)+ 4 (5)=0+4'(S)
W .NeB, U gl ' (S)= g (SON) + " (SAN) caiag
.f‘.cBﬂ. Gihs <TeB, e i AcZc B, o
(s Al Aga (e il

#(T)= 4" (AUN')= 1 (A)+ & (N')




113 | Aunyliwfly Auagtl Sluk @ SIS Juadf

= p(A)+0=p(A)
= A(AUN)= A(T)
ste Jaani W8 4830 T 3 Ly
‘(VT ei) cu’ (1)= (1)
.‘ﬂ.lizﬁ ZJ‘ Cady 132

Gl OS5y Ty Jayi Cosw daladl il e (5adaS
all ALEY cldarill US 5 Y T, jeyi WS (R da giddl
13513 {4} €T, b «T e palig ACR 4i3a de send

OIS Jasd

Ac| 4, 5 (Yn21) (4,eT)

nzl

bl 3l o Glpeall "atge¥t Joht AN £ ey Coga
AR e S calS 1Y Jha Jia Jeb cdggis))

(VxeR) cf(]x,x[)=0 &y g <L(J)=supi—infJ
ol Y 0 ey Jphll ALEd) Gl DA e S g
Q(R) ‘:k‘— A @JB
— A 27 P(R) > R, 41 7 :36.3 uad
«(VACR) ‘A'(A)=inf{Zf(Jn),{J,,}meIA}
A el g0 alely R o a8 Gl
«(VxeR) sﬁ,'({x})-—-o (i

SR 8 oS taga A7 (N)=L(J) (w
(P seal) (VACR, VxeR) A" (A+x)=2"(A) (&

(VACR,VxeR) A" (xA)=|x 4" (A) (&




AalSLiy paLG1 Zalat) Ay p8a00 — 114

GV cage el ad Aaje Sl ) g ol oAl S s
ety e (R (e o la Gild A0 G ge SEN s la 8
Ll (5 AW ¥ al 530

Cua ‘{X}CU.I" aie cxeR oS4 (0

nz1

£ £
‘(VnZI,V8>0) ‘J"=j|x—F'x+zn+1[

02 ()< TU)=e T =

a2l nal

A ({x})=0 Je Juani Ll g jlial & 3 Layy

R (38 S US'.'\.‘(L_\

o {1} €T, ks US Jaf e B(F) < oo s At Al
q,_lL.n.U‘f(J)sZB(J) aieg s | 4,

nxl

A(N)sA ()= inf{Zf(J,,), {1.}..,€ I,}

ne1

6(€>0)J=]inf1—-§,sup1+—§[ a5 ng_)';‘ Qga
A(T)=(supd—inf1)+£=0(J)+& 5 JcTeT Jo duans
¢iaie c { }GI, 'ui L

YO EPNE ) (i) L(J)+e

n21
O G & S e 1D
LA (N=L(9)
AT(D)=0(1) T e s




o<lJ;)=A4"{J;)<A(J)
BRI 8 58 AT (J)=£(J) =40 cdiay
(R e J 558 US dal e Ll (@
(VxeR) £(J+x)=£(J)
skl AN pas A0 Y o(VxeR) AT (J+x)= A" (J) iy
OB xeR USdal g cdisie ({4} €T, 5 ACR oS4
o oY s A+ x| (4, +x)

n2l1

c,l'(A+x)SnZZI/1‘(J,, +x)=;2(ln+x)=23(ln)

k)
AT (A+x)< inf{g;f(ln), {4.}.,, € IA} =1"(A)
Ol 13Sa
(VxeR) <A’ (A+x)<A°(A)
Of 3! Aliall a3 (e gt
((VxeR) «A"(A)=A"((A+x)+(~x))< A" (A+x)< A" (A)
(VxeR) ¢A"(A+x)=1"(A) Ol 44le

0¥ 2°(0.A)=0.1"(A)=0 o pul i x=0 JS 1Y (&
O 0 paLti - A=D Laic «0.A=0 4 (VAZD) 0.A={0)

R e J 558 US Sal e £ () =|x]0(J) <Ll . x0




ALalST I g QwlE0 alalt A pdait | 116

U8 {4} T ki 1Sl e S5 ACR oS
dia g U(ACU(XJ")

() T 0(0,) =T (4)
o3
A" (xA) <|x

A" (A)
o Al o3 (e 1y i
A (A)= A (x7 (xA)) <[x| 4" (x4)

WA sl 8l gosdl) (G8a Jallys «[x|47(A) < 4% (xA) O o

R oo jus pubdydpdic -5

e 363 Awadl i ade Jiasdl A7 ) Gl daf e
Guny £l Sy G B8 liall gygagu ) b s Juady
w335 s L o Unge Gld 27 2 Al bl s

L={AcR:A%(5)=2"(snA)+ 1" (SN A ), VS R}

L ypalie Juid R o gy bade o (R o 5 ke
ol el e LS cgug) pepher oebdll ALY cile sanall
A 3 m A ey R e gugd oy £ e 4T a8

(oY Aia jie Cuea R e can ge (pld <Y

40 ol s Uyl :37.3 Tiagwe

Ael W A (A)=0 &ay ACR o3 (1




(Chlsal) {(VACR, VxeR)cm(A+x)=m(A) (4

b b SCR 4dJa Ao sane US dal e Lual (1 003
A(S)< AT (SN A)+A (SN A7)
<A (A)+A°(S)=0+417(S)
<2°(s)
W) Acl oY A7 (5)=A"(SNA)+A"(SMA") 4y

o an pseier ega A gl cm(A)=0 AIX
ACB &y R (e Offia Ofic sease By A 08 (2
=i m(B)=0 oS U «Jeilh . AeL Tl il .m(B)=0
SCR 4fia dc gane US Jal (e . 2% (B)=0 3 BeL )
sl

A(SNAT)<A(S) 5 0SA°(SNA)<A'(sNB)=0
Ada g

AT(S)SA(SNAY+ AT (SNAT)<0+A'(S)

Sy 1y ((YSCR) «A7(S)=A"(SNA)+ A7 (SAAT) o
A m bl 8 1Ka . Ae L
O e (88 ‘a({]a,w[,ae]R})=B(]R) Ol (3
Ol Ja aa . (VaeR) <o, e L

A(VSCR) «2°(5)24"(sn o, of )+ 2" (5N ]o0,a])
J=Ta,of pmicScRygeR oS




o) Aiag A4l (8 A°(S) =400 K1Y o
§>0 g0 330 US Jal o - A°(S) <0 T Y pais @
‘:'-‘!;'-' {jn}nzzeIS Mbﬁ

()< (8)+e

n21
oM adle s

A (S)<A (SN N)+A° (s )

<, N+ LI, N )

nz1 nz1

sZ(f(J,,mJ)+E(I,, mJ‘))
<Y UI,)<2(8)+¢

nx1

O sl e oS ge iy
‘A‘(S)=A‘(Snl)+ﬂ,‘(5r\f)

B(R)cL Y (VaeR) cJel [li1Xa
USs aeR 2 U8 daf e el ol el Sleatinds (4
(01 cupas Lkil) 1A, BCR (i (i sane
«ANn(B+a)=(A-a)nB+a (lg
(A+a)' =A+a (2
e SR 3aeR cAel US Jal e diass

l‘(Sm(A+a))+/1'(Sn(A+a)‘)

=A‘((S—a)mA+a)+l‘(Sm(A‘+a))

AelSD1 g puliall Zalatt 2 N0t ] 118



=A(d—a)=413)
by cA+ael
A'(A+a)=A"(A)=m(A)=m(A+a)

--(VGER,VAeﬁ) sm(A+a)=m(A) Ui ‘15‘

{x}e L ol (1- 37.3 dia a5 (§ 36,3 dpcall) (e it :38.3 it
X &l «(YxeR) cm({x}):O o G dls) (YxeR)
ic gana 4 R @mﬂ&&&j}mwdsd Lo asdl gl

@ML@JS@ Z N Cle geaall Jhal Jass  Axd (Alaga
.(R,C,m) oeladll plisad

ok B(R) byt bpsdall Ao 4g) ubd Ll ,03y:39.3 Lyl
(pS o B ) o(m g) A — A Gajiy cdyp

5 (R,L,m) elzaill 4 Gl <36l ¢ s e :40.3 Lardh
(RB(R),Z)=(R,L,m) gl (RB(R),4) oloaill
Lyl g

|L]=|P(R)>c 5 [B(R)|=|R[=¢
obll AL 49 Cile gene R (B 25 gl «B(R)G L oA
Adbys e (du)




1R 2 fag? pogaad (ubiall Akl ik Ao gama olif

sosde O (Vital) * e ) asey BN sl S o

28 e gaaa R B aag sl (P(R) (4 Ll 3l gina £ gy

A Adue o Uil 3 S adied .gug) aseday bl AL

cJ1 Juaidlh 5 5583l

Al 8l ADNe J=[0, 0 3 e
A(Vxyeld), xRy ©x-yeQ

si:{yej:y%x} (551 (xel ypatall EE& Laal x — e

2=Ulh, 5|

Cusy Hced :LGJAMFL:I-‘I] JL.,CA\JIMML\JSA&
.(Vie%?) cCard[im’HJ=1

Ll .Qﬁ[—1,+1:| ie ganall jalisl \:o,.\'éj.'\ PN AT PRI Y S S
ST

(Vk#j) (H+n)n(H+r)=0
i b5 b Bxe aag oxe(Han)n(H+r) & sty

g‘ ch'—h=r-reQ ) g cx=h+r=h+r, QoM

ol oM depesall (it cua h=h oY LhRN
B G e adaliil Ll ) (3% Gae =y

z a3l ol sia¥l Ll o5 )4l dea s

(1932-1875) [Giuseppe Vitali] Jusd ctags ¢

AalSi g (yulualt Aalatl By placts | 120



121 | Aiom yUad | g Ao glh Skl ) 2 ST LN fuadl)

.JCU(’H+ rn)c[—1,2:|

nxl
XRa Ay cxed CusygeP Yaio xagoexed oSl sty
dal e cx=a+r, JAy cx-—aeQn[-11]=J{r} o

nzl

cxel J(H4r) 0¥ ny21 Hdse

nzl

gl 3l 5] (s ey D o) Y
Sy (Va21) «H+r,el Yoic Hel o Yaa L i

m(J)= 1$m[U('H+r,,)J=Zm(’H,+rn)

nz1 nzl

=Y m(#H)=m(H)xo<m([-1,2])=3

n21

1<m(H)xw<3 oY
s m(H)=0 il WS 4 damea e il 2 7
He L Ol adde g o8 s cm(?-[,):-o

frst pagdad (LAl ALLAY Slegont) juzds —6

o sgiar (bl ALEN o ganal pd AN diajaall Jumdy LSl

i Adkial a gdall 438 ol o el (pamay Loy i &l 5 gug)
AN ol Ll L F 5 G, daad e A0 30l Cile genll

LY Wkl o (R ooe A e Ada Assade A (ST :41.3 Aagw

1 Adhei,

GAEE (1

Cuay A esad OCR dagide 58 £>0 (Silaga (2
sl.(@\A)<£




g A AHgiae CCR Allie dagi 0<e o8l (3
A" (A\@)<e

Cuay A g9 Gy B GCR ijn Ao gara o (4
A" (G\A)=0

Cusy A (B Hgian F, haiga HCR ddja 4o gara 33 8 (S
A" (A\H)=0

3 Y Jaladall s gun Gl
5)
AR
3) « 1) -5 2)

T v
4)

RS G i -m(A)(oo Y i 1) = 2) o S5l (i
{1} g € Ty Bk 225 £>0 220 US dal e ¢ T 27(A)

$=

g
() <A (A)+e
nzl
ade g cACV Cuny VCR dsgiie o Juani V=), g
nzl1 blj

.A‘(A)sﬂ.'(v)s;t’(.ln)<j.'(A)+a

dieg A’ (A)<oo 5 VIAe L Ll

A (VIA)=m(V\A)=m(V)-m(A)
=A'(v)-A*(A)<e

(Vn21) A, =An[-n,i s=.m(A)=c0 G Y pa

ALelSTi g pubialt Lalat A 51N | 122



123 |- Loyl g Qa1 SLwlaalt o SNIN Juallt

Go O AL 3 ghadll (he mliins L (Vn21) cm(A,) <0 V)5 Ly

A, 5525 V,CR dc geae dagiie ad cn21;5 £>0 S ol

Zr.w u_lc. d...aa.i V:UVn ea_,:l "1'.(Vn\An)<2£n til.._laa
n1

Cuas A L§j=3 VcR da gide

A’ (via)=21" (Uv \UA"JS/I'(U(V,, \A,,)]

nz21 n21 nel

SY AV, \A)<e

n21

e gene 228 n21 aph e S dal he:2)4) 3N
P

a5 A7(0,14) <2 Cumy A 523 O, CR Aagida
Alal cACG sy G, hadi (0 Ao geas o Juaad G=ﬂ9,,

5o
«(Vn21) A" (G\A)=21' (ﬂ(O,. \A,,)]S/V(Q, 14,)<%

LA (GVA)=0 4

Cuny Gy daai (e A e geae GCR (SH:4)3 1) o) U
¢(37.3 L ppall caun) GlAe L Yvie «4°(G\A)=0, AcCG
Ol @ (e g

A=G\(G\A)e L

Hadey A el O oai Acl ST ()= 3) o
e sene 1)=>2) o Y Jialy 2a 6 £>0 e IS daf 0
O Wal .27 (014 )<e  Cusy A% (5523 OCR Aa gk

LOVA =AlO=ANO 5 O°cCA
<AT(AlC)<e 3 Cc A (3ial C:=0° Al dc geaall (4 1€a

gl da gl ase




AelLIy (ol Aakal A 5380 | 124

Ae sama a5l N21 anh e US dal e :3)=5)  plsta
s AT(AVG, )<L Cumy A Jilgine € R Al

Ula) (HCA Suny F, dasi g de geae e Juasi H=| €,

nx1

oS
«(Vnz1) c}l'(A\H)=/1'[n(A\e")Js,l’(A\e")<%

nz1

Al (A\H)=0 Al g

Cusy Fodaai e A e de geas HeR S1:5)= 1) ot
M ey cA\He L Yaie <A (A\H)=0 3 HCA
A=HU(A\H)e L

WY O, Vg s L Lo 4S50 Ll TS ¢

U dal e aie  m(A) <o G LlA 2 Ae L oS01:42.3 Ll
Sy A (B Blgina K dual e dgija Ao gare 2395 £€>0
-m(A\K)<e¢

Cuny CC A Al Ao gana o5 Akl 438 jadl (e oS 10
e duasi «(Vn21) «€,=Cn[-n,n] p=n .m(A\C)<%
O 5 el A dealad) Gadsty L[ @, =@ Cung 3l e AdEe

nzl

«m(€)=limm(¢c,)

n—wx
«0<sm(e)-m{e, )=m(e\e, )<§ Cum ny ise Y 2

e gaaad f Al dga o Laadi . m(€@) <0 T SEY s
cale, =(ale)u(ele,) s A il s e, A5l
BLECE




125

— A ylae]h g Beam gl SLulaM AN (Liat

m(A\eno)sm(@\@nu)+m(A\eno)<§+§=g

W sl g8

seaiall Lolal de genad 2N gup) old O Gl Wl
s aall L Ao gene USE oo ladl gug b8 O Ly <o gaaa
(Aloagay) obill AL & 22l A6 do gona US Ty cpsine Lo
O el Lualll daia e Gl 138 3 Jebudli Lgug) psede
(Tychonoff) S@gitui Li yuy Cpaiiad Jigaadl 138 (e AlaB 5 lgaae

A

$923 Y Alalsg dilia (R e WA b Ayija 4o gaae J5:43.3 Uagm
.M%ﬁ_ﬂﬁq@h‘g}nmﬁi

L;Lm.ut._u; _)M‘uaba.“ "'gl.“ 9h\fc_:Ln_94a.aJ
vl Jdatl 3 sl BN cpualy Slaly) e

U Clegaome -7

pAE o phaall A g S =]0,1] Akl 3l o

at_uas— J‘L'II 4.:._9.\%4.1.’::“_5‘&_)3]0 u-ac.‘:.m >
JF 5 J7 ol o % W A5 0,1 sl a2
-%(1—%—) & S Lagia 332 5 US Jsha

Oftha g g8 s e J7 5 J] ol e pdals P
0o B G g e Laghe Baals DS dsk T35 T7 s sike

(1993-1906) [Andrei Tikhonoff] by gyt (¢




wm‘,wwhmlhﬂl ]

sasly US Jsh o(k=1,...,4) «J§ Qe b 5 o i gy 55l
R~ v TR TR VRN

2?2 223 x3% <

in Aasad A deas of (Y sl 138 e Ty

k=1, 2"7) J ¥, Aaad dsladl s i 277N e pduiis
saad g U Jb (k=1,..,2"7) oFF s il didan N1 o gl
Jsh (k=1,..,2") JK dhas 58 27 W is 2 gt ke
b oo U s lgesany 1K

zn»l

zfl
Ll n21 ol e =l 50, =1 = »
k=1 k=1

n—1 n-1
A(¥n=1) ‘m(e,,)=zz L’(I,‘,‘):zz %:%(43?.)"_1
k=1 k=12

Pyl ) s Al 224y

W Sads ‘(ae]o,l]) a Adal Qn)wkfiswq;uﬁ:m.s ) pd
o ganall €, —

il

e e]0,1] Js Jal o 111 :45.3 Aaye
Al fia Ao gana C, (1
s Ll il €, (2

«m(€;)=0 wapadlyy cm(C,)=1-a (3

126




127 |- Ay lintt g Ras g8 SbawliE 2 CHEN Jacaitl)

ol A48 it €, (4

ddles 45 Ao gana €, Of Aaadlal S (1 LAY Sy
.2¢4ﬂdﬁa ac:}aanLJQ Eféé R QFQSJjémunj

«(Vnz 1) J(J,',‘)<-21,,- o€, iy e (2
.(k;tk’, k,k'=1,...,2") sJ,fmJ,’,"=®3 (Vk=1,...,2")
O € s oo iy T Asie 238 g5n € U G

o3 - (Wnz1) LU)<L Phades (Vn2D)J

Co=@ Nl f)=0

cang) poebay (ubill ALE €, Cllo genall US T Aea e Su (3

o GV A ¢ B e Alaile 9, Cila gl s A Aga ey
o m(U O,,)Sl =~ Uo,cJ,

nzl nz1

m(Ca)=m(Ja \U 0,,)=m(J,, )—m( U O,,)
n21 n21
n-1
=1- Y, m(9,)=1- ¥ 4(%)" =1-a
n>1 nz1

ca=1 e m(C,)=0 (& (asadll

i gane pe (T Ll il o S8 Ailas €, o geadl 7 (4
OV Gl L€, cC=C, O mal e o€ WS L
e ¢ (V21D xe§, e cxeC, S . uSall ol gally
Cusy kpels,, 2"} 5 dag 21 aph e S G
403 s(‘v’k=1,...,2") «(¥Yn=1) ‘f(-’k)<fn‘ o Lag .er,':"

n




Al g (puly@tt Tatalt Ay Ba2Y1 —{ 128

k,,oe{i,...,z""}_g npzl1 Olyise §>0 2 JS Jdal e aa

L
A

-

er""cI =g, x+el _,—<a

et €, Y maxd 5 mind 10 cpaedl fLi (it
Vol 0N Lgay xe€,p 050 Lags 03 T, 5l N ooty
Gl gy cxeCl o Gy L sCard(V(‘\Ca)EZ ol x
o oSl of Y

8 ey JY SN ALK €, Ao gendll Ol gl €L =€, T 1S
AE G <(0<@<1) €, Sile sanall T (5 43.3 Wby
WA el ) (S 135 call

S el e el de gense (o Voo mi%53 :46.3 Uarth
(m(C1)=0) Aaoga L35S (e p2 b 20 AL il €

dlglng dliuw,

.0<p(A)<oo duay AcS g ULkl Gl eliad (E,E,;l) Osal
(Vnzl) ¢ a,>infa,=ac]0,0f cu {a,,}nZJCR* osal

nx1
08 Jal 0 il . Ba e Aliailia pualis cliBpud W={A} <)
tn21
.T,={6e¥: y(AnG)2a,}
(Ynz1) «Card(T,)< é—p( ) ol el

- Ti={6e¥: p(AnG)>a}=|JT, o} cil .
nx1




129 | Aoyt y A gt SLubidd) 1 SIEN Judlt
Ll A6 T ptitd

oo iy {4} T, oSy dutie cad T, o Y2 g2
'u‘ aall JUAY asaadll Luald

a,,-oo=oo$Z,u(AnA,.k)=,u[U(AmA,k)JS,u(A)<oo

k21 kxl

on21 US dal e Ggliia T, (8 ale g cpntiune 130

n

ol aa 1",,={A,k} 5 n'=Card(T,) o

k=1

L4 n'
cp(A)> y(kgl(AmA,k )J _ ;p(Ah A, ) >n'-a,
.n'=Card(T, )< g-p(A) 4

o ol i B Gy my 223« T, 00 omale B 080 (w

nxl
Jr, el o @it BeT o3 ca<a, <p(ANB) 4y
n1
(;‘ ca<u{ANB) h«Bel S (s Al dga e
< infa,=a SNVl iy e e g L p(ANB)-a >0

nx1
Cusyp 21 bt day e=u(ANB)-a Jal s

ca+e=p(ANB)>a,

.TelJr, o¥ -Bel, cJr, 04l

nxl n21

T=Jr, o oMol Lagle Jiandl ol fial¥) (e el
n21

aell 10 i s<t WM ALE T O (@ (1 e i (@

(2l LG 1) dagiie Gle geadd




ALaIST g ubaal) Aatalt Ao p2iats —1 130

d2.yide (y13lod

1ol aiNal) daa i OF
AN(B+a)=(A-a)nB+a (lg
(A+a) =A‘+a (2
LA,BCcR gacR K daicm
il i, V:Z—>[0,+oo:| s 2=P(N) s{a,,},mclliﬁ'F ot 02
— O jra
(VAcN), u(A)= Y a,
ncA
Z L , Card(A)<
V(A)= neA n!
1, Card( A) =+
(D a,=0 s 3ol a 1)

ned®

T e Glage Gl v g u QLI Ja
s P(F) e Gaga luld g sUma f:EF ot 08
Al skl (sby v : P(E) >R, Ay
-(VACE) cv(A)=p(f(A))
P(E) o Gasa Calid v gss £ D ol Jaf e
ACE Qg E e bpde A g oeldelad (2, u) ot OF
o I Gl L y) e bl g, =g, i A [0,00] Tt (1

(A
¥ ey g Uglla—0 Uuld da gl .4dia H, b‘e‘jﬁqdﬁhp of el (2
Lgle—o L g, Jualil o8y




131 — pVESTES PR R I R L TR

G ol Gage Lal pr: A [0, +®] 3 E o A o8t OB
adias 4000 Lad ({A,B,C} A S Jaf g
#(AUBUC)+u(AnB)+ u(ANC)+ u(BNC)
= p(A)+ p(B)+ p(€)+ p(ANBNC)
Suay Lany 0 f:E 5[0, 4 E loipe = ot 06

Al {E,} X At Js dal o ;f( N E,,J: lim f(E,)
nx1 n—o

Z o mage bl Ol Gl
Dhl) ki 3 wie S AN Sl ) da ) 3 Cilea) WilSaly A3 ol

(133 Zin jpalt 38 L3 jakl (B 3 gl iy
F={A,B}cP(E) sida ;& degurs E ot OF

'as(F) -\e_qi °

(229h) cagall puldll cie cANB=0 ol Lajhile

: A8l el pra, (T) >N
-p(E)=7=3p(A)+2u(B)

A Jaad) il Aagiie 18 Ao gana £ 52t 08
.Z={ACE:[A|<00 3l

A‘l<oo}

3 Al p: % [0,00] WA f
0, |4 <o
1, |A°

(VAeX) c,u(A)={

<
Lol all ALE L8 Foculs Lid 13y 13 2 IS waga uld

AABEZ &uay BCE g AcT il sl (E,2, i) o5t 09
ol wl . p(AAB)=0 4




AL g ulasl Aataht s kaif) | 132

% G € IS dal gm p(ANC)=p(BNC) 3 BeZ

(0<a<o) u(f)c[0,a] vy uld plad (E,X, ) o8 70

{A,,}mcz Lallita Js deic.u,u(ﬂA,,] J[I(UA"] |

nzl n21
.(Vnzl) sﬂ(An)za ‘5:15:!
A el ol el LACE o F e Gags s 4 os8 77
145815,
Ll - " e gana A

A CACA, ol QUL A, g A 3355 £>0 0K Laga (w
Cua

r

o (ANA)<e
QCA S PCA Sl o f (PUQ)=4 (P)+4(Q) (2
Sas {A} T 5 GLaaN (bl plb (E,Z, 1) o8d 72

:noz_‘l ﬂ:’a Ay >0 ‘JSJJC:"CJ‘ ';";"ﬂ(UAn]<w

. p(UAnJ<(1+£ 150 (a,)

n21 k=1
A i T Lo Gage Wld p g E2D Lo ia T o8t 18
d V:Q)(E)—)[O,oo]
v(A)=inf{u(B), BZ,}
ACE ;JSgS:,n‘oncZA:{BeE:ACB} s
VAeZ, v(A)=p(A) dedll
3 dsaalh AR il p7). VACE, p'(A)<v(A) oiow (2

(#




133

Ayl g Zum 28 SLLLAN ¢ EHAN Juadl)

Lals Fiag¥ vy v Gy g caga oebh o Yha el (3

Lt LG el gaand

E gl b e T gsSi e v= 0 O i (4

GG bl plad (E,Z,u) o 1%

G {4} CE Al g8 gal gadd adl (1
p(limA, ) < lim(4,)

Guay ACA ¢ AcT g ACE Kl ge il aadi (2

(4 = e 280 QY " i) . (A) = p(A)
o b Caa it (3

-ﬂ'[UA.,)ﬂig;#'(An)

mzl

{A},a CP(E) 534350 Aiia IS Jal 0

(A} CE e 56 gal ou limu(A,)< p{limA,) o i (4
C 21 33a ol e #(QA,JOO Cuay

Gy (A}, ©F dlia 38 dal 0a (limA,) =0 G il (5

D u(A)=S<@

nz1

gt Dol Y il " ddia i gL (E,Z,u) ot T8
Jadd 13903 QA AL 4" Ao gana A O @l LACE

1 (E)= 4" (A)+ 5 (A°)
Ll 2 ddnde e DOF QA 8 dogaan E osal 16
= 4 E[0,0] Al Gai . ZcP(E) o

—_— “(A) = 1, AnD+0
(VAZ), K(A)=19, AnD=2




AalSll g LY Aalall 2 k0l | 134

bpd e B T=P(E) Wiie E e a)d ould 4" Do (1
B ol AL 3 L alf e ganall

Aple Gage Lald 47 058y Cuay E e 57 B e sl g (2

Bosde S o Uaga Gl 4" 008 D Gijadegarasidal e (3
t TcP(E)

of el gt gl bl 41" 5 g8 oL (E, T, 1) oS8 17
14231850 AN Lbadh
coabll A 4" Ao gara A
H(S) <0 Cumy SET U8 p(8)= 4 (SN A)+ ' (SN AT) (v
B(8) <0 2um ST YR e u(S)2 47 (SN A)+ 47 (SN AT) (g

ACE U8t (S)2 (SN A)+ 47 (SN A%) (2

sopla ) Fiay g1 B(R) [0, +0) cinga oubh asng ki 18

u(f0,1])=1

.Va>0,VAcB(R), u(a+A)=p*(4) (=
s ol g ok ipstiid a2 L;sa;i‘-_up([o,%D Guaa|

Sy el sl (R,B(R),v) o8 79
(ciae>0 &n) v([0,)=¢ (1

—_—

.VxeR,VAeB(R), v(x+A)=v(A) (2

-
——

.UxeR, v({x})=0 of el

.r>0 u_nqus.\.u:jsd;imv( O,r[):sr Sl o
wa.r-dsdaluav( a,b[) v(]a,b]) g(b-a) ol gasa .
- a<b Cusy by o s

R e 2 dygp el vogaldl )6 L&

(i)




135 R 1501 R gt a1 SN Jua

: f:R">R* LY ipi . 0<m(A) <o &y Ac L st 20
S(x)=m(An]-x,x[)
Jo,m(A) o [0,m(A)] gsbn F(R') Ssdtsia £ i tl (1
(Vnz1) A,cA {A} cL ngc>0 38 dal e 7 (2

> m(A)=cm(A)
n21
A xed 108 S de paaa (1< p<8) N, 5 J=[0,1] o1 2
A plal) 1gLS b p pB ol g ga3 Y
m(N,) aual N, e L a1

P

Ll A cd N, of (2

s Ao gara g pai R o (R0 ) 4o gibe o gaga IS o ctl (1 22
-Ang) paghay abill AL
bl A6 2 e gana (o (bl A6 45 A e P8 ) B (2
Alaga e gana g2 durg) psga
m'(A)#0 @iai ACR Lija ds gara JC U (Gam Lan il (3
) pstley (bl AUB ,© A gana g gl
Guay R oo Giija (e By A ot 23
.0<d(A,B)=inf{la—b|,ac A,beB}
' o e
.m' (AUB)=m"(A)+m’(B)

qage A JS Gl et E=P(E) 5 Aldl de gana E o8 24
cali bl g T e p

TS e Glsgay by .SeZy E o) = st 26
2D @ (TR, D s ia

A= ¢, AnS=d
a)( )— 0, AnS=0




ALty LGl Aalalt 3225 — 136

(L'ALAEQ..:_L_QAJJG c ﬁh}:).z uk«\:.gy Lld

Lo Gld 4" :P(E) > R. o5 26
1A dtaa <l (1
45 (A)- 47 (B) < " (AnB)
4 (B)<ow 4y (A)<o &y A BcE U

(4

BCA (il LB— 4" Ao gaaa B Sy A «BCE 54 (2
() u(A)= 4 (B)<wo s

coulill AL 1" Ao e A Q) il

Uad il A BCE (ibija e ganay aJd b oo YU kel (3

Lol AL Ao gara A (88 a5 oy (F) Apagaaal byl
13 E B ASS A dosara S LUagipb plad (E,T) o4 27
it L5 {E, )7, CP(E) o B(E) o Ungn Lk g1 38
o adl o § 3

-ﬂ(E)Sgﬂ(E_k)




